capable of urgently communicating so that the obstruction his vehicle is causing can be cleared as soon as possible.
In the case of coach and bus drivers, the Canadian Medical Association has pointed to the problem of deaf drivers having to move their heads to hear what passengers are saying to them, thus taking their eyes off the road ahead. Additionally there is the problem of manoeuvring heavy goods vehicles under the instruction of a bystander. A deaf driver who cannot hear instructions (when to stop backing, &c.) may well cause a serious accident. Equally a bystander may see a child crawling under a heavy vehicle and shout to the driver to stop but, alas, the deaf driver would not be able to respond.
The Medical Commission on Accident Prevention in its pamphlet recommends that deaf drivers should not drive heavy goods or public service vehicles. The British Medical Association takes a like view. Hearing aids offer no solution to the danger of deafness when driving heavy vehicles; in the event of a road traffic accident they are unfortunately liable to be damaged and lost. Prosthetic Heart Valves Late complications follow heart valve replacement, the commonest causes of death being thromboembolic phenomena. Kloster reported in 1976 that infectious endocarditis may appear early or late after operation and that it occurs in about 4 % of patients. Somerville in 1976 stated: ' The main disadvantage of prosthetic valves is the need for anticoagulants although this does not obviate the risk of embolism. The shortcomings of tissue valves are the uncertain prognosis after 6 years and the occurrence of fungal infections.' Intravascular hxmolysis occurs with most prosthetic valves but is more severe with certain models, and with a paraprosthetic leak. Hemolytic anemia occurs in 5 % of patients: oral iron replacement is effective therapy. Prosthetic dysfunction due to thrombosis is recognized clinically by the recurrence of heart failure, syncope, cardiomegaly and altered murmurs. Prompt reoperation is indicated for this potentially fatal problem. Systemic embolism has decreased markedly with the introduction of clothcovered prostheses and is frequently related to inadequate anticoagulant therapy. Anticoagulant therapy is recommended for all patients with prosthetic valves unless there is a major contraindication.
Bjork in 1976 reported seven years' experience of 1000 heart valve replacements. Thromboembolism was a problem following mitral valve replacements, but in aortic cases this complication was found to be extremely rare as long as anticoagulation was diligently maintained. Rovelli et al. in 1976 have reported a survey of 2600 patients with prosthetic heart valve replacements. Of these 1229 were mitral valves, 104 were aortic valves and 567 has two or more valve replacements. Thromboembolism was a complication in 160% of mitral cases and 50% of aortic cases. In the case of combined replacements, mitral and aortic valves led to thromboembolism in 21 % of cases and mitral and tricuspid replacement led to thromboembolism in 40 %. Perivalvular leak occurred in 3 %. The survival rate in aortic cases was 81 %, in mitral replacements 59 %, in mitral and aortic combined replacements 67 %, and in mitral and tricuspid replacements 47 %. It seems evident from these reports that at the present time heavy goods and public service vehicle driving is contraindicated for patients who have had cardiac valve replacement surgery.
Dr J D J Havard (British Medical Association, Tavistock Square, London WCIH 9JP)
International Aspects of Driver Licensing
The procedures adopted by countries for the issue or renewal of driving 'licences', or, to use the international term, 'permits' should be regarded by public health authorities as screening procedures to identify high-risk groups. The purpose is to exclude, either absolutely or conditionally, those persons whose driving would give rise to an unacceptable risk of danger to themselves and to other road users. Unfortunately, the amount of research which has been carried out on human factors influencing the risk of accident involvement is grossly inadequate in relation to the extent of mortality and morbidity from road accidents and, as has been seen from the two preceding papers, many of the requirements -certainly in the context of medical fitnesshave to be based on arbitrary standards unrelated to any quantified risk. In many countries the licensing procedure is most efficient in identifying factors which may have little, if any, influence on the risk, such as minimal defects in static visual acuity or in fields of vision, and it is least efficient in identifying conditions which are known to increase the risk substantially, such as alcoholism and psychopathy.
Agreement on Minimum Requirements (APC)
In April 1975 the Economic Commission of Europe (ECE), which is a specialized agency of the United Nations, approved an Agreement on Minimum Requirements of the Issue and Validity of Driving Permits (an agreement which will henceforth be referred to as APC, which is its official abbreviation) (ECE 1975) . This Agreement was drawn up as a consequence of Article 8 (para 3) and Article 41 (para 3) of the United Nations Convention on Road Traffic of 1968 (the Vienna Convention). Essentially the APC consists of two sets of requirements which must be satisfied by every applicant for a driving licence. The first consists of the minimum requirements for driving tests and the second refers to minimum standards of physical and mental fitness. The agreement provides that national provisions of member countries shall be no less exacting in substance than those set out in the two sets of requirements. The agreement is subject to ratification or accession by member states and this process is still continuing. Driving tests. The minimum requirements for driving tests set out conditions which must be met in respect of the examiner, the theoretical tests, and the practical test. Although these requirements are quite separate from those relating to physical and mental fitness they should not be ignored by public health authorities as they make an important contribution to reducing the risk of accident involvement in drivers. Furthermore, there is still much to be said for the reactionary view that the best way to determine whether a person is safe to drive is to put him in a car, make him drive it in traffic, and see what happens.
Unfortunately, driving tests are rarely carried out in the dark, where accidents are most likely to happen; and in this country they are never carried out on motorways, where accidents are most likely to be serious if they do happen. The main object of the test is to ensure that the driver has adequate technical control of the vehicle (without which he cannot distribute his attention appropriately whilst driving) and to ensure that he understands the traffic regulations, as described in the Highway Code, together with much other information contained in the Code relating to potentially dangerous situations. The driver is required specifically to show that he has the required knowledge and understanding of 'factors likely to reduce his vigilance and his physical and mental fitness, such as fatique, illness, alcohol and other drugs' (para 1.1.2). He is also required to have 'knowledge of the action which may be required in order to assist road accident victims' (para 11.3). Contrary to the practice in this country the requirements state that the practical part of the test 'shall be carried out wherever possible on motorways as well as in urban conditions' (para 17). Medical tests: The requirements with respect to minimum standards of physical and mental fitness distinguish two groups of drivers. Group 1 includes drivers of vehicles of categories A and B (roughly speaking private drivers) and Group 2 includes drivers of vehicles of categories C, D and E (roughly speaking professional drivers). The reasons for distinguishing between drivers of private cars on the one hand, and professional drivers of heavy goods vehicles and public service vehicles on the other hand, have been examined by Dr Raffle (p 240). The requirement of a medical examination in the agreement depends upon whether the applicant comes in Group 1 or 2. In Group 1 (private drivers) medical examination is required only when it becomes apparent as a result of the procedure of application (i.e. the statement relating to medical fitness, &c.), or of the driving test, that the driver is suffering from certain specified disabilities. In Group 2 (professional drivers) applicants must always be medically examined on the first occasion they apply for a licence, and thereafter must be examined periodically at intervals which are not specified as they are left to the countries concerned. The agreement concludes by requiring licensing authorities to withdraw the licence whenever they become aware that a driver already in possession of a licence has a medical condition which would have excluded the issue or renewal of a licence in the first place.
International Organizations
Concerned with Licensing There is considerable confusion over the roles of the various international organizations concerned with agreements and recommendations on driver licensing, and it may, therefore, be helpful to set out some details about the more important. Since 1956 WHO and ECE jointly have issued a document entitled 'Guiding Principles in the Medical Examination of Applicants for Motor Vehicle Driving Permits' which is sent to governments but which has never been officially published. The present edition (see WHO 1968) is badly out of date and is likely to be revised in the near future, probably by the WHO Regional Office for Europe, which at the request of the World Health Assembly has recently taken over responsibility at global level for coordinating WHO activities on road accident prevention.
Both WHO and the International Labour Office (ILO) are specialized agencies of the UN, and ILO has a special interest in the occupational safety and health of professional drivers. ILO also has an Inland Transport Committee and liaises with both ECE and WHO on matters affecting the licensing of professional drivers. European Economic Community (EEC). This is often confused with ECE and with the Council of Europe. The Commission has a Directorate General of Transport which is responsible for initiating instruments concerned with transport policy. In 1971 the Commission decided that priority should be given to action in seven main areas relating to road safety, one of which was harmonization of the provisions on the issue, withdrawal, &c. of driving licences. The procedure whereby the member states are required to observe EEC policy is complicated, and operates at two levels. The Commission prepares a draft regulation or directive which is sent to governments for comment. The draft is then transferred from 'Commission level' to 'Council level' by being sent to the Council of Ministers, who refer it to the Economic and Social Committee and the Assembly (European Parliament). Eventually the regulation or directive is approved by the Council of Ministers, following which member states, in the case of a directive, are required to introduce domestic legislation to give effect to the contents of the directive within a stated period.
The first draft of a directive relating to the harmonization of legislation on driving licences was issued in 1972 (EEC 1972) and contained stringent recommendations for medical examinations and 'psychotechnical' examinations on first application for a licence, or on application for renewal for both Group 1 and Group 2 drivers, and required member states to adopt common provisions for the various levels of physical fitness and psychotechnical performance. The accompanying explanatory memorandum gave no reasons whatsoever for these exacting standards which were incompatible with those recommended in the APC. Not surprisingly many member states disagreed with the draft directive, and it has now been replaced by a further draft (EEC 1974) which recommends that decisions on harmonization of medical standards of fitness to drive should be postponed until after the issue of EEC licences which are valid in all member states. Council ofEurope: The Council of Europe includes 17 member states. It has a Committee of Ministers which addresses recommendations to member governments, and a consultative assembly (or parliament) which, like the EEC Assembly, meets in Strasbourg. The Assembly passes resolutions, one of which has requested member governments to give special attention to health aspects of road safety. The European Public Health Committee (EPHC) has drawn up a number of recommendations on medical aspects of road accident prevention which bear on driver licensing and which have been approved by the Committee of Ministers (Council of Europe 1968). They have been passed to member governments, which are required to report back every three years to the Secretary General on the action which has been taken on the recommendations. These recommendations are not incompatible with the APC agreement. They do not have the force of an EEC directive, nor do they have the force of an agreement such as APC to which a member state has annexed its agreement.
European Conference of Ministers of Transport (ECMT): This organization includes 18 European member states and three other countries as associate members: USA, Canada and Japan. Road safety has been one of its main concerns through its Road Safety Committee. Its Council of Ministers passes resolutions including those relating to driver licensing (ECMT 1972) . They do not have the force of an EEC directive nor of agreements such as the APC, but they do carry considerable authority, as representing the collective views of the highest authorities responsible for transport at national level. Non-governmental organizations: There are a large number of such organizations concerned with driver licensing, including the International Drivers Behaviour Research Association (IDBRA), the International Association for Accident and Traffic Medicine (IAATM), the International Federation of Senior Police Officers (IFSPO), the International Road Transport Union (IRU), the International Union of Associations of Doctor-Motorists (IUADM), the International Union of Public Transport (UITP), and the Alliance Internationale de Tourisme (AIT) which, together with the Federation Internationale de l'Automobile (FIA), comprises the Organization Tourisme Automobile (OTA).
Liaison at International Level
One of the main problems with so many organizations is to ensure that adequate liaison is achieved between them. The European Regional Office of WHO has so far held two liaison meetings of organizations concerned with the prevention and control of road accidents in Europe, and the third meeting will be held from 8-10 December 1976 in Copenhagen. On each occasion a report has been published in English, French and Russian setting out the activities of some 30 organizations, including those mentioned in this paper (WHO 1969 (WHO , 1972 . Nevertheless, there is till evidence of insufficient liaison, and one of the main troubles is that different departments of governments are involved in the work of the various organizations. The meetings of ECE, EEC and ECMT are attended primarily by representatives of Ministries of Transport, whilst the meetings of WHO and EPHC (Council of Europe) are attended primarily by representatives ofHealth Departments. A lot of duplication occurs and it does not seem that the complicated machinery of modern government is capable of resolving the problem.
Public Health Point of View
At the beginning of this paper reference was made to the importance of licensing as a screening procedure. The rigid departmental attitude of government towards road safety, which is reflected at international level in the activities of the organizations described, may be largely responsible for the failure to control road accident mortality and morbidity. The introduction of accepted public health principles of screening into licensing requirements would represent a notable advance in road accident prevention. But it is unlikely to come about whilst road safety authorities remain responsible for the licensing regulations, as they dominate the international organizations which are most effective in influencing domestic legislation, e.g. EEC (through its directives) and ECE (through agreements such as the APC).
What is needed is more research on the human factors influencing risk of accident involvement, and particularly on the medical and psychological conditions which adversely affect drivers. The evidence on which licences are withheld from drivers because of medical conditions is fragmentary and unsatisfactory. The requirements in agreements such as the APC are largely the result of ad hoc decisions based on little, if any, information about the effects of medical conditions on accident involvement or, for that matter, on the reliability of medical examinations in predicting their onset. Public health authorities should remind their colleagues in road safety of the rapidly increasing importance of road accident mortality and morbidity and emphasize that the attitude of 'anything which sounds reasonable will be effective' is no longer good enough. If licensing is to be effective as a screening procedure it must be based on a thorough knowledge of medical conditions which increase the risk of accident involvement, so that it can be applied effectively and, in particular, cost-effectively.
There is little chance of the necessary research being carried out in this country so long as road research is concentrated in the Transport and Road Research Laboratory, because there is no means whereby research policy can be influenced by public health principles. The Planning and Transport Advisory Council (PATRAC), which advises the Government on the extent and distribution of funds for the road research programme, does not have a single medically qualified member, and neither does the expert committee appointed by the Secretary of State to advise the Director of Road Research. The recently published Annual Report of the TRRL concludes yet again that research into environmental factors is likely to be more profitable than research into human factors, although everyone is agreed that human factors contribute towards 95 % of accidents and are solely responsible for at least two-thirds.
Chapter 10 of the Government's Consultative Document on Road Transport (Department of the Environment 1976), which is on road safety, invites individuals and organizations to answer certain questions on government policies towards road safety, and it is to be hoped that all those who believe that a systematic approach to the subject, based on public health principles, should now be tried will take advantage of this invitation by expressing their views. The views of the British Medical Association have already been published (1976) .
